Growth and psychological functioning were studied in 30 patients with renal failure over a two year period following the oVer of growth hormone treatment for significant short stature. Parents' concerns about growth decreased significantly during the study. Twenty eight parents (93%) accepted growth hormone treatment; most (74%) were satisfied with it and would opt for it again (89%). The views of these parents were unrelated to growth outcome in their child. This suggests that the positive responses were related more to the eVort to improve growth than to any objective treatment success. In contrast children's reduction in concern about growth, satisfaction with treatment (36%), and decision to opt for growth hormone again (50%) were all significantly related to improvement in growth. Parents' reports of noncompliance increased significantly from 41% at 1 year to 91% at 2 years in the group as a whole. No significant changes were identified in maternal mental distress and no additional costs to the psychological health of the children seem to have resulted from the introduction of growth hormone treatment. A group of children was identified who accepted treatment but had continued poor growth. These appeared to be at particular risk of both physical problems and associated or consequent psychological diYculties. (Arch Dis Child 1998;78:222-229) 
Growth retardation is a common result of chronic renal failure in childhood.
1 2 The demonstration that supraphysiological doses of growth hormone could improve growth in uraemic rats 3 led to studies of growth hormone treatment in children with chronic renal failure. [4] [5] [6] [7] [8] [9] [10] [11] In general a beneficial growth response to growth hormone treatment has been found.
The psychological consequences of growth hormone treatment in renal failure have been little studied. Children without renal failure treated with growth hormone may improve 12 or deteriorate 13 14 in behaviour, and children with pituitary growth hormone deficiency may be disappointed or have a poor psychological outcome when treatment does not promote the hoped for growth. 15 The issue deserves particular consideration when use of growth hormone is contemplated in the course of an illness such as renal failure, which already makes heavy treatment demands on children and families. Sinnema et al examined 20 adolescents with a kidney transplant who were treated with growth hormone over a two year period. They responded well and reported minor (nonsignificant) improvements in measures of psychological health. 16 We have previously reported that short stature is not the major concern of children with renal failure or their parents. 17 18 Our clinical experience of using growth hormone in individual children was that it heightened concerns about growth and, because growth was less than hoped for, caused considerable distress for children and their parents. Trials of growth hormone treatment in renal failure aVorded an opportunity to study this important issue further.
The study we report here was designed to test the hypothesis that introduction of growth hormone treatment in renal failure would increase concerns about growth in both parents and children, and lead to increased psychological problems. Concerns of the children and their parents at the outset of this study have already been reported. 19 We now report the findings of a two year longitudinal study of emotional and behavioural changes during the course of trials of growth hormone treatment in predialysis, dialysis, and transplant patients. As we were studying the impact of discussing the possibility of improving their growth, we included children who received growth hormone, whether or not their growth improved, as well as those who declined the treatment. All children were therefore studied over the two year period. We also report the changes in parents' and children's concerns about growth, and their responses to the outcome of treatment.
Methods

PATIENT GROUP
Recruitment to this study, parental and child concerns about chronic renal failure and its treatment, and psychological and social adjustment at the start of this study have been reported previously. 19 20 We considered it essential, for ethical and psychological reasons, that the children and their parents understood both the anticipated increase in growth as a result of treatment and the possible adverse eVects of treatment. We therefore paid attention at the outset to the information needs of the children and their parents. 20 The 30 patients from four centres were all eligible for entry into the trials of growth hormone in renal failure. Their height was more than two standard deviations below mean for age or their height velocity was below the 25th centile for age, or both. They had severe chronic renal failure or were on dialysis, or had a functioning renal transplant. Their age range was 2 to 19 years (mean 10.6 years). There were 24 males and six females.
PHYSICAL DATA Detailed contemporary records were made of growth, growth hormone treatment and its side eVects, and changes in renal treatment. Height is expressed as a height standard deviation score (SDS) calculated by the formula:
Measured height − mean height for age Height standard deviation for age
This allows for the heights of children of different ages to be compared directly. Changes in height are expressed as SDS (SDS at two years minus SDS at entry). A positive value of the SDS indicates above average (catch up) growth and a negative value below average growth (falling down the centiles). Good growth was defined as SDS > 1.0, moderate growth as SDS > 0< 1, poor growth as SDS < 0.
PSYCHOLOGICAL DATA
Questionnaires
Screening measures were used at entry and two years to examine parents' reports of their children's behaviour, the children's own reports of their mood and self esteem, and parental mental distress. Parents of children under 7 years of age completed the Richman behaviour checklist (BCL) 21 and those of children aged 7 years and over completed the parents' behavioural screening questionnaire (Rutter "A"). 22 Children completed the moods and feelings questionnaire (MFQ), 23 24 which has been used in population samples in this age group to screen for depression, and the Harter perceived competence scale, 25 26 which examines several dimensions of self concept, producing four subscales of self esteem: physical, social, general, and cognitive competence. Maternal mental distress was examined using the general health questionnaire (GHQ). 27 
Interviews
Parents and children were interviewed separately at entry to the study and six monthly during the study. Areas covered by these interviews included concerns about growth and experiences of growth hormone treatment.
Concerns about growth-To assess parents' and children's concerns about growth in relation to other areas of illness and treatment we compiled a list of 11 issues identified from previous studies as being important to parents and children with renal disease (table 1) . 28 For the children's interviews these 11 issues were reduced to nine.
We showed parents and older children a card describing each of these issues and engaged them in a discussion, asking them to rate on a 3 point scale their "current concern" (0 = no current concern about this issue; 1 = minor concern; 2 = a major concern). Potential areas of overlap were clarified by the interviewer to distinguish between the issues in the parents' and children's minds. We used pictorial representations of the issues for younger children.
After rating their level of concern for each issue, parents and children were asked to place all the issues in rank order, that is, to draw up a hierarchy of concerns.
Experiences of growth hormone treatment-We collected information about parents' and children's expectations and experiences of growth hormone treatment and any problems encountered in treatment. To inquire about treatment compliance, we asked parents and children how often they missed injections. This was recorded on a three point scale (0 = never miss; 1 = miss less than once a week; 2 = miss at least once a week). After two years, parents and children were asked to rate their overall level of satisfaction with growth hormone on a 4 point scale (0 = none; 1 = slight; 2 = marked; 3 = extreme). They were also asked "If you could put the clock back, would you decide to have growth hormone again?".
Assessments (screening measures and interviews) were carried out regardless of whether or not the child was receiving growth hormone.
ANALYSIS
Data were analysed on the basis of intention to treat, that is, data on all patients were included regardless of growth hormone treatment status and changes in treatment for renal failure.
Results
DURATION OF GROWTH HORMONE TREATMENT AND SIDE EFFECTS
Two patients refused growth hormone treatment. Fifteen patients (50%) discontinued growth hormone treatment during the study: six (20%) because they received a transplant, five (17%) because of major side eVects, and four (13%) because of poor response. Thus the duration of growth hormone treatment varied from 0 to 24 months (median 13.5 months; quartiles 7.8 and 24). Eleven patients received growth hormone for 24 months. Ten patients (36%) experienced major or minor complications of treatment with growth hormone (table 2). †Omitted from children's interviews. ‡Combined into a single category of "concern for the future" for children's interviews.
GROWTH RESPONSE
Height velocity was greater in the first year (mean (SD) 7.37 (2.7) cm/year; range 1.5 to 12.6) than in the second year (5.24 (2.6) cm/year; range 0.7 to 10.0). The increase in height velocity over the pretreatment value (4.86 (2.6) cm/year; range 1.5 to 8.5) was significant at one year (t = −5.24, p < 0.001) but not at two years (t = −0.86, p = 0.39).
Eleven patients showed good growth during the study, nine moderate growth, and nine poor growth (table 2). Three of the patients with good growth had stopped growth hormone after a successful transplant. Patient 30 could not be measured at the end of the study as he had acquired a significant physical handicap.
The three groups had the same degree of short stature at the outset (table 3). The group with poor growth fell down the centiles during the study. They were less likely to continue on growth hormone after two years (0/9 v 10/20, p = 0.01 Fisher's exact test) owing to a combination of poor response and side eVects. Additional adverse features in this group were dialysis throughout the study, poorly functioning transplants, and significant physical handicap. Seven patients had one of these additional problems and two had two additional problems.
CHANGES IN QUESTIONNAIRE MEASURES
Parental reports of children's behaviour
No child below the age of seven years was given high scores for behavioural symptoms at any stage of the study using the BCL, and none scored above the cut oV for disorder on either occasion (table 4) .
Parent's report of behaviour in those of seven years and over (Rutter "A" scores) showed a wide range (table 4) and yielded high levels of behaviour disturbance. The mean for the group as a whole was above the cut oV for potential psychiatric disturbance throughout. There was no association between Rutter "A" score and renal status or growth hormone treatment.
Parents were asked about changes in their child's behaviour. Few major changes were reported; when they were mentioned they were seldom attributed directly to growth hormone treatment, and reports were divided almost equally between positive and negative changes.
The moods and feelings questionnaire
There was wide variation in the range of children's scores for depression at the start and after two years with no diVerences in the means (table 4). As well as the 13 children who completed the MFQ at the start and at two years (table 4), two additional children completed the inventory at two years. DiVerent cut oVs to indicate clinical depressive disorder have been used for diVerent sexes and diVerent age groups with this questionnaire, 24 but using a cut oV of 27 for the whole group of 10-19 year olds, two (14%) were above this threshold at the outset and four (28%) after two years. Four children were above cut oV at two years (one had scored above threshold at both times, one only at two years, and the two additional patients also scored above threshold). Three of the four patients with high scores at two years had grown poorly (3/4 v 1/11, Fisher's exact test, p = 0.03).
Harter questionnaires
The four subscales of self esteem showed very wide variations in scoring and included one child who on the first occasion gained the maximum score on every item, indicating that she perceived herself as more competent than her peers on all 28 items of the scale. Despite this one unusually high set of scores in this very small sample, the mean scores on each subscale were in every case lower than the means for healthy local 11-16 year olds. 29 These diVerences were not statistically significant. After two years the range of scores continued to be wide. Self rating for social competence remained constant, but the mean scores for the other items fell. The decrease was not statistically significant for the 12 children who completed questionnaires on both occasions.
Maternal general health questionnaire
Mothers' scores of mental distress increased between the start of the study and the two year follow up indicating greater distress overall (mean t value at outset = 2.1, at two years 3.62, p = 0.03). There was no association between mothers' mental distress scores and the child's age or stage of renal failure management. The number of mothers scoring above a cut oV point (5+) indicating potential psychiatric disorder increased from 4 (13%) to 8 (27%) during the study: this was not statistically significant (McNemar's test, 2 = 1.125, p = 0.28). Scores above the cut oV at the end of the study were more common in mothers of children who had grown poorly (poor growth mothers 4/10, good/moderate growth mothers 4/20: Fisher's exact test, p = 0.38).
GROWTH CONCERNS
Parental growth concerns
At the start, nine of 30 parents (30%) scored growth as a major concern (score 2) but this proportion decreased to five of 29 (17%) at two years (z = −2.21; p = 0.02; Wilcoxon signed rank test). There was no association between scores for parental concern about growth at outset and at two years and child's age, sex, height SDS, or SDS. The proportion showing decrease in concern was not significantly diVerent in the three growth groups (4/9 poor, 3/9 moderate, 5/11 good).
The ranking also confirmed the reduction in parental concern about growth. Major concern about growth was the fourth commonest major concern at the start of the trial but declined in relative importance at two years, when it was the seventh ranked concern (Wilcoxon signed rank test: z = −3.10, p = 0.001). Worries about their child's future health and future prospects were first and second ranked concerns at the start and at two years.
Children's and adolescents' growth concern scores
Thirteen subjects were able to complete the whole interview at the beginning and after two years. At the outset, three of 13 (23%) had major concerns about growth, compared with one of 13 (8%) at two years. This decrease was not statistically significant (McNemar's test, 2 = 0.25, p = 0.62). However, the one patient showing major concern at two years had reported no concern about growth at the outset and had grown poorly. Overall the changes in children's concern about growth (table 5) were associated with SDS (r s = −0.61, p = 0.025, Spearman's rank correlation test) but not with height SDS at the end of the study (r s = −0.24, p = 0.43, Spearman's rank correlation test).
There were no significant changes in the ranking order of children's concerns about growth during the course of the study.
EXPERIENCES OF GROWTH HORMONE TREATMENT
Giving injections
The proportion of children who participated in giving their growth hormone injections declined during the course of treatment. After six months nearly one third (7/22) of the children receiving growth hormone were reported as +2 (increase from no concern to major concern) 1 0 0 (unchanged growth concern) 3 2 −1 (reduced concern from major to minor or minor to none)
5
No patients had other possible scores of +1 or −2. *Change in concern significantly related to change in standard deviation score at two years (p = 0.015, Spearman's rank correlation).
giving their own injections and a further six (27%) undertook the procedure with a parent. At one year, 31% (5/16) were giving their own injections and 19% (3/16) participated with their parents. At two years, only one of the 12 children who were still receiving growth hormone-one had received growth hormone treatment for one year and 11 for two years-was giving his own injections, four (33%) had their parents' help, and in seven cases (58%) parents were assuming full responsibility for treatment. Parents and children were asked at interview about any diYculties they encountered with injections or other aspects of treatment. At one year, 69% (11/16) reported some problems with treatment. In nine cases these were minor (for example, pain at the injection site or the inconvenience of daily injections). Major problems were reported in two cases: bleeding and bruising in one patient and marked behavioural diYculties, including screaming and crying, in a 14 year old boy. By the two year review, minor problems were reported by all parents of the 12 children still receiving growth hormone. These included parental exasperation at "having one more thing to do," diYculties persuading children to vary the injection site, and children who complained regularly about the injection.
Adherence to treatment
After one year's treatment, seven of 17 parents (41%) reported non-compliance (six reported missing injections "sometimes", and one reported missing "often"). Parental reports of non-compliance were obtained at one and two years in all 11 patients who received growth hormone for two years. One parent (9%) reported no missed injections at any time. In the remaining 10 children, four (37%) reported missing injections at one year, and all 10 (91%) at two years (nine missed injections "sometimes" and one "often"). This increase in non-compliance was significant (McNemar's test, 2 = 5.1, p = 0.02). There was a wide variation in the reasons given. These included occasionally forgetting injections or taking a flexible approach to treatment, for example missing occasional injections for social convenience. More serious problems were reported for several patients, including two adolescents, whose non-compliance lasted for several weeks at a time; in one of these this was part of a total refusal to take any treatment. In two cases noncompliance was the reason given by paediatricians for stopping prescription of growth hormone.
Seven of the children (aged 9 to 17 years) who were receiving growth hormone at the end of the study were old enough to report on their own non-compliance. All reported missing injections (four missed "often," three missed "sometimes"). There were no correlations between parents' or children's reports of non-compliance and physical measures including height SDS and SDS, or with children's or parents' concerns about growth or behaviour scores.
Satisfaction with growth hormone
Twenty of 27 parents (74%) reported satisfaction with growth hormone. Additionally 24 of 27 parents (89%), in response to the question "If you could put the clock back...?", would opt for growth hormone treatment for their children again. Neither finding was associated with height SDS or SDS. (Two parents refused growth hormone treatment and these questions were not relevant to patient 30 at two years.)
Overall, children expressed less satisfaction with growth hormone than parents (five of 14 (38%) v 20 of 27 (74%)) and there was no correlation between parents' and children's levels of satisfaction using the 1-4 ranking (Spearman's rank correlation coeYcient = 0.25, NS). For 14 patients reports of satisfaction were available from both parent and child. Only one child (7%) expressed satisfaction with growth hormone when his parents were dissatisfied (he had grown well and both he and his parents would opt for growth hormone again). In nine (64%), parent and child responses agreed (five (36%) were both satisfied and four (29%) were both dissatisfied), and four parents (29%) expressed satisfaction while their children were dissatisfied. These diVerences are not associated (McNemar's test, 2 = 0.8, p = 0.37). Children were less likely to opt for growth hormone treatment again than were their parents. In one of 14 cases (7%), both parents and child said they would not opt for growth hormone again. In the remaining 13 cases, all the parents would opt for growth hormone again but only seven of the children. Children are significantly less likely to opt for growth hormone again than their parents (McNemar's test, 2 = 4.2, p = 0.02). Unlike their parents, children's answers to this question were related to growth response. No child (out of five) who responded poorly to growth hormone ( SDS < 0) would opt for growth hormone again, while two of five (40%) with moderate growth response ( SDS 0 < 1) and four of five (80%) with good growth ( SDS > 1) would do so. There was a significant association between children's decision to opt for growth hormone again and SDS (Mann-Whitney U statistic = 1.5, p = 0.0006).
Discussion
We carried out this study at a critical time when growth hormone was just beginning to be oVered as a routine option. The benefits and risks of growth hormone in chronic renal failure were not well established. The problems this posed in recruitment to these studies have already been reported. 20 It was important, therefore, to study the impact of raising the possibility of improved growth with very short children and to document the psychological consequences in all circumstances (treatment successes, treatment failures, and those who refused growth hormone).
Inevitably the small numbers limit the conclusions from this study. The possible gender bias is another limitation. Renal failure is commoner in boys than in girls; growth is also poorer in boys with renal failure. [30] [31] [32] [33] These fac-tors partly explain the male preponderance in our study (6.5:1) but given the greater social importance attached to height in boys it is possible that there was some gender bias in the recruitment process. Two further limitations are the wide range of developmental levels and inclusion of patients at diVerent stages of chronic renal failure. Despite these problems, we can draw robust conclusions from the study, and as the response to treatment (21 patients, 66%), incidence of side eVects (10 patients, 36%), and drop out rate (11 patients, 43%) are almost identical to previous studies, 4-11 the results of the psychological study are likely to be generalisable.
This study shows that even when patients are selected because they are short, and in the context of treatment trials, short stature has a lower priority than other issues in the minds of parents and children with renal failure. This is reassuring evidence of proper priority setting. Parents also showed a significant reduction in concern about growth during the period of the study. It is possible that the levels of concern about growth were artificially increased at the start of the trial-because of the attention focused at the time on the new possibility of growth hormone treatment-and that concern returned to pretreatment levels as the study proceeded. We believe a more likely explanation is that intervention resulted in a genuine lowering of concern, but only a replication of the study could answer this question definitively. The absence of association between height SDS or improvement of growth during the study ( SDS) and level of concern about growth, the finding of high levels of parental satisfaction with growth hormone treatment (independent of growth outcome), and the large percentage of parents who would "try growth hormone again" (again independent of growth outcome) suggest that this reduction in concern was related to the use of growth hormone treatment rather than to any objective measure of success. However, our finding that parents have a high level of satisfaction-and that their level of concern falls whether or not their child grows well-means that other risks need to be considered. For example, treatment may be requested without a real indication that it could lead to better growth. This would be expensive for the NHS and demanding of children and parents. Careful auxological assessment is therefore crucial, and there is a need to agree treatment objectives with parents and children at the outset of treatment.
Overall, children's concern about growth decreased, but not significantly. Their reduction in growth concern and their satisfaction with treatment, however, were related to the improvement in growth during the study ( SDS). Children's satisfaction with growth hormone treatment was less than their parents and fewer would opt for treatment again. This latter finding was also significantly related to the SDS. These responses are consistent: children who grow well with treatment are satisfied with treatment, would opt for it again, and their concern about growth decreases.
Maternal mental distress, as assessed by the GHQ, increased during the study, and there was a non-significant increase in "cases" at two years. More of the patients who failed to respond to growth hormone were on dialysis; maternal psychological problems have been found to be more prevalent in parents of children at this stage of renal failure management. 17 Some of the other disabilities in this group of children with poor growth have already been detailed. Thus they had a severe and demanding illness which was likely to have been very stressful for their mothers. As growth hormone treatment resulted in more work for the parents (parents of those still on growth hormone at the end of the study having largely taken over responsibility for giving yet another drug, this one by injection), this reinforces the need for support for parents (whether from professionals, groups, or families). There is also a need for professionals to be alert to presentations of mental distress in order to encourage vigorous treatment. Not only should treatment of depressive symptoms be encouraged, but any relation between parental functioning and treatment demands should be kept under review, and carefully considered alongside the measured success or otherwise of the growth hormone treatment.
The depression inventory which we used has now been found to have acceptable statistical properties when examining populations of depressed or potentially depressed children. 24 There was an association between scores above cut oV at two years and poor growth during the study, and this was statistically significant. This result was influenced by the scores of two children who only completed the inventory at the end of the study, so we should be cautious about assuming that this significant finding is related to poor growth alone.
In three of the four subscores of the Harter scale, children's self esteem scores were lower than those of healthy local children and this gap increased with time. These diVerences were not statistically significant (there are small numbers, wide variation in the scores, and bias introduced by the one child who scored maximum on all 28 items of the questionnaire). This should not obscure the fact that several children perceived themselves-we believe accurately-to be performing very poorly compared with their peers in physical, cognitive, and general spheres. The diVerences between these subscale findings and that for the social subscale (which does not change and is not diVerent from that of healthy local children) suggests children make accurate distinctions between areas of competence. Sinnema and colleagues also found that among a group of 20 adolescent transplant patients receiving growth hormone, scores for self esteem (using the Rosenberg global scale) were significantly below the population mean. However, they reported minor but non-significant improvements in self esteem, anxiety, and depression after two years of treatment with growth hormone, although the mean scores remained below the population mean at the end of the study. 16 Their study diVers in a number of respects from ours, in that only transplant patients were studied and the results were not analysed on the basis of intention to treat. This is important as there were four patients who were not studied after two years and of these three had lost their transplants: in other words we are concerned that those lost to follow up were a more vulnerable group in terms of self esteem. It is not surprising to discover that, whatever the true picture of the direction of scores (particularly when using diVerent instruments) and whether or not it produces good physical results, growth hormone is no universal panacea for self esteem in children with chronic renal failure. As in short children without chronic renal failure, it is highly likely that children's psychological state is not dependent on any single variable. 34 Parents' reports of behaviour in children of seven years and older were comparable with those in existing studies of chronic renal failure patients. 18 There was a small but nonsignificant fall in scores over the study period. This also suggests that growth hormone trials had no particular adverse or positive impact on psychiatric adjustment. We cannot explain the surprising diVerence in parental reports of behavioural symptoms below and above seven years of age, but perhaps parents tolerate a greater range of responses as being "normal" when children are younger and have adjusted their expectations.
Another result of this study was to identify the burdens of, and barriers to, treatment-an analysis which helps to maximise benefits. One such barrier to successful treatment is noncompliance. There is one report of no difficulty with injections in chronic renal failure, 16 but other investigators, 35 like us, also found this to be a significant issue in non-chronic renal failure patients. In our study, intermittent noncompliance was reported in 91% of subjects at two years, and we documented a significant increase between the first and second year. The increasing proportion of parents who reported giving the injections was probably a result of the children's reluctance and parental attempts to prevent missed treatment. Non-compliance led to withdrawal from treatment even on occasions when the growth response had been good. At the outset of our study we showed that parents and children had a good understanding of the issues involved in growth hormone treatment. 20 We therefore think it unlikely that poor understanding is the explanation of noncompliance in our study. It may be tempting to withdraw treatment when injections are missed, but data on the extent to which treatment is taken conscientiously are scanty. The evidence is that treatment compliance is limited even for immunosuppressive regimes after renal transplantation. [36] [37] [38] The decision to withdraw or prescribe growth hormone in chronic renal failure should be made in open discussions with children and parents, information about the physical results for the individual child being reviewed alongside the diYculty of giving the treatment, the burden it places on parent and child, the context of other treatments and their importance, and the psychological health and social supports of all family members at the time. Further studies should examine prospectively diVerent methods of supporting families in giving treatment, and of preparing them to cope with the demands of the illness at diVerent developmental and illness stages.
We have highlighted a group of children who had linked physical and psychological vulnerability. They maintained or increased their concern about growth in parallel with their failure to respond to growth hormone treatment. They also showed a trend towards more depression, lower self esteem, and more maternal mental distress. Our study design does not allow us to conclude that disappointment about poor growth made adjustment even more diYcult for these children and their families. This reinforces the need for further longitudinal studies with enough subjects with poor growth to explore these diYculties more precisely and to examine factors which ameliorate poor psychological outcomes.
We conclude that no additional costs to the psychological health of the children occurred as a result of the availability of treatment with growth hormone. Intensive feeding programmes, dialysis schedules, timing of transplantation, and post-transplant immunosuppressive regimens have all been modelled to maximise growth. Despite the optimal use of these treatments, many children with renal failure remain very short (37% of patients in this study had heights between two and three standard deviations below the mean for age, and in a further 54% the height was more than three standard deviations below the mean). Since this study was begun several reports have shown growth hormone treatment to be eVective in chronic renal failure. [4] [5] [6] [7] [8] [9] [10] [11] We strongly support using growth hormone to further improve the growth of children with chronic renal failure. We do not believe that it is necessary to demonstrate short term psychological benefit in order to justify growth hormone treatment in renal failure; the indications for treatment are securely grounded in the fact that there is an underlying disorder associated with a variety of physical and physiological abnormalities which are corrected (partially or completely) by treatment. 39 Additionally, studies such as ours, by identifying diYculties with treatment, should maximise the benefit of treatment and highlight the special needs of the small number of children who fail to respond.
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